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Kratak sadržaj: Odgovornost svih subjekata u poslovanju hranom je prevencija 
uslova koji mogu dovesti do razvoja i širenja bolesti prenosivih hranom. Sistem ana-
lize opasnosti i kritičnih kontrolnih tačaka HACCP (Hazard Analysis Critical Control 
Points) izdvojio se kao najefikasniji standardizovani pristup kojim se smanjuju rizici 
po bezbednost hrane i preporučen je od strane FAO (Food and Agriculture Organi-
zation) i WHO (World Health Organization). Dezinfekcija, dezinsekcija i deratizacija 
(DDD) su samo jedan od preduslovnih programa mera kod primene HACCP sistema 
u prehrambenoj industriji. Realizacijom ovih mera proizvođači su bliži svom krajn-
jem cilju, a to je bezbedan proizvod visokog kvaliteta. Mere dezinfekcije, dezinsekcije 
i deratizacije sprovode se kontinuirano i  podrazumevaju složene, pažljivo planirane 
i celovite postupke uništavanja mikroorganizama, insekata i glodara. Ove mere 
zahtevaju kombinaciju preventivnih i kurativnih mera i moraju se programski 
sprovoditi u cilju postizanja očekivanih efekata. Kompanije koje implementiraju 
mere DDD-a moraju imati obučene izvođače koji razumeju principe HACCP-a i 
znaju kako primeniti mere DDD na način koji neće predstavljati rizik za krajnjeg 
potrošača. 
Ključne reči: dezinfekcija, dezinsekcija, deratizacija, klanice
UVOD
Pojava bolesti izazvane hranom može 
ugroziti ne samo zdravlje potrošača već i 
trgovinu i turizam i dovesti do ekonom-
skih gubitaka. Odgovornost uprave svih 
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subjekata u poslovanju hranom je pre-
vencija uslova koji mogu dovesti do ra-
zvoja i širenja bolesti prenosivih hra-
nom. Iskustva velikog broja razvijenih 
zemalja na suzbijanju i prevenciji bole-
sti prenosivih hranom ukazuje na značaj 
preventivnog delovanja na opasnosti 
(hazarde) koji mogu izazvati zdravstvene 
probleme kod ljudi. Sadašnji obim trgo-
vine hranom nalaže uspostavljanje stan-
dardizovanog pristupa bezbednosti hra-
ne u celom svetu, kako bi se moglo pro-
ceniti da li neki proizvod nosi sa sobom 
rizik po zdravlje i izmeriti veličinu tog ri-
zika (Makiya i Rotondaro 2002). Sistem 
analize opasnosti i kritičnih kontrolnih 
tačaka HACCP (Hazard Analysis Critical 
Control Points) se izdvojio kao najefi-
kasniji standardizovani pristup kojim 
se smanjuju rizici po bezbednost hrane 
i koji je kao takav prihvaćen od strane 
FAO (Food and Agriculture Organization) 
i WHO (World  Health Organization).
Dezinfekcija, deratizacija i dezinsek-
cija (DDD) su samo jedan od preduslo-
vnih programa jedinstvenog sistema 
HACCP u prehrambenoj industriji. DDD 
mere predstavljaju jedinstvenu celinu 
koja je nastala sa ciljem da se specifič-
nim merama objedine napori za zašti-
tu zdravlja ljudi, životinja i materijalnih 
dobara. Mere dezinfekcije, dezinsekcije 
i deratizacije moraju se sprovoditi 
kontinuirano i  podrazumevaju složene, 
pažljivo planirane i celovite postupke 
uništavanja mikroorganizama, insekata i 
glodara. Ove mere zahtevaju kombinaciju 
preventivnih i kurativnih mera i 
moraju se programski sprovoditi u cilju 
postizanja očekivanih efekata. Imajući 
u vidu problematiku koja se sreće pri 
proizvodnji i preradi namirnica, kao i pri 
njihovom skladištenju, mora se naglasiti 
da se navedene DDD mere moraju 
posmatrati u sklopu celokupnog procesa 
sanitacije, a nikako kao pojedinačne 
radne operacije. DDD mere su sastavni 
delovi svake proizvodnje namirnica 
i zbog toga se moraju integrisati kao 
preduslovi u svaki HACCP plan. Najbolji 
način da se postignu svi zacrtani ciljevi 
vezani za dobijanje zdravstveno ispravne 
namirnice je da se procesi sanitacije 
postave kao subprocesi sa sopstvenim 
kritičnim kontrolnim tačkama i 
sopstvenim procedurama monitoringa i 
kontrole (FAO/WHO, 2009). Kompanija 
koja najčešće kao ugovorni izvoditelj im-
plementira mere DDD-a mora imati oso-
blje koje razume principe HACCP-a i zna 
kako primeniti mere DDD bez rizika za 
krajnjeg potrošača. 
Kako bi se obezbedio uspeh svih mera 
čiji je cilj dobijanje zdravstveno isprav-
nih namirnica veoma je važno da kon-
strukcija objekta i opreme ispunjava sve 
veterinarsko-sanitarne zahteve i građe-
vinsko-tehničke uslove koji su predviđe-
ni propisima.
Tokom sprovođenja obaveznih DDD 
mera za svaku vrstu objekta i u svakom 
postupku ugovorni izvoditelj obavezan 
je da:
1. izvrši pregled površina i prostora,
2. izradi potrebnu dokumentaciju,
3. napravi plan implementacije obave-
znih DDD mera sa propisnim sadržajem i
4. izvrši ocenu sprovedenih  DDD 
mera.
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PLAN ČIŠĆENJA I SANITARNOG PRANJA I NJEGOVA IMPLEMENTACIJA U 
KLANICAMA
 U fazi planiranja izgradnje klani-
ca obavezno treba razmotriti procese 
čišćenja i sanitacije koji su integrisani u 
procesu klanja i rukovanja mesom (Small 
i sar., 2007a). Uspostavljenim planom 
mehaničkog čišćenja i sanitarnog pranja 
osigurava se odgovarajući nivo čistoće 
svih delova objekta, kao i same opreme 
za čišćenje. Za svaki objekat pravi se plan 
sanitarne procedure ponaosob, zavisno 
od kapaciteta objekta, građevinsko-
tehničkih karakteristika i tipa 
proizvodnje (Vodič za dobru higijensku 
praksu i primjenu načela HACCP-a u 
industriji mesa, 2012).
 Plan treba redovno i temeljno 
ostvarivati, po potrebi i dokumentovati, 
da bi se utvrdila uspešnost i opravdanost 
sprovedenih postupaka. Površine koje 
dolaze u kontakt sa hranom treba čistiti 
više puta dnevno, a ostale zavisno od 
potrebe. Ukoliko se čisti za vreme rada, 
neophodno je zaštititi hranu od moguće 
kontaminacije. Zaposleni moraju voditi 
računa o ličnoj higijeni.
Higijenski plan treba da sadrži za 
svaki proizvodni segment i deo opreme 
detalje o:
 – higijenskim zahtevima,
 – odgovornim osobama,
 – preparatima koji će se upotrebiti,
 – procedurama i instrukcijama,
 – učestalosti pranja i dezinfekcije i
 – monitoringu procedura i korektivnim 
DDD merama.
Odstranjivanje nečistoća sa površina 
koje se dezinfikuju predstavlja uslov za 
uspešnu dezinfekciju i zato predfaze 
dezinfekcije, mehaničko čišćenje i 
sanitarno pranje, treba da budu temeljno 
i savesno sprovedene. Mehaničko 
čišćenje i sanitarno pranje u klanicama 
podrazumeva da po završenom procesu 
proizvodnje sav alat, pribori i površine 
moraju biti oslobođeni ostataka iz 
prethodne proizvodnje. Cilj sanitarnog 
pranja je otklanjanje preostale, bolje reći 
okom nevidljive nečistoće – organske 
materije (krvi, masnoće) ili anorganske 
materije (rđa, kamenac) i time stvaranje 
boljih uslova za dejstvo dezinfekcionog 
sredstava. Za uspešno izvođenje 
sanitarnog pranja, od velike su važnosti 
temperatura vode, vreme delovanja 
sredstva za pranje, kao i tvrdoća vode 
(Walia i sar., 2017). Kontrola pranja se 
vrši vizuelnim pregledom – adspekcijom 
tj. zapaženjem zaostalih mehaničkih 
nečistoća nakon pranja. Da li su 
predfaze dezinfekcije uspešno izvršene 
zaključuje se na osnovu kontinuiranog 
filma vode koji u potpunosti prekriva 
određenu površinu, tj. kada njen 
kontinuitet nije nigde prekinut ostacima 
masti ili belančevina. Samo potpunim 
postizanjem ovog cilja može se smatrati 
da je čišćenje i pranje bilo efikasno. 
Za sanitarno pranje treba koristiti 
sredstva koja sa vodom deluju na nižim 
temperaturama jer se time izbegava 
prekomerno isparavanje, kondenzacija i 
rast buđi (Veljić i Rajković, 2012).
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Postupak mehaničkog čišćenja i 
sanitarnog pranja sastoji se iz sledećih 
faza:
1. pripremno čišćenje (četkanje, 
struganje, brisanje i uklanjanje 
nečistoće i ostataka hrane uz 
ispiranje vodom),
2. sanitarno pranje (koristiti 
surfaktante za poboljšanje svojstva 
vlaženja površina i sekvestrante za 
poboljšanje otapanja bilo kakvih 
preostalih anorganskih nečistoća 
s površina, kao i za sprečavanje 
stvaranja kamenca na dodirnim 
površinama),
3. ispiranje vodom radi uklanjanja 
deterdženta, razložene nečistoće i 
preostalih ostataka hrane.
Greške pri sprovođenju i održavanju 
higijene su:
 – neadekvatni postupci tokom rada,
 – temperatura vode nije dovoljno 
visoka (više temperature su efikasnije 
ali mogu uzrokovati kondenzaciju 
ili koagulaciju belančevina na 
površinama što otežava čišćenje), 
 – tehnike čišćenja ili sredstava nisu 
prilagođene uslovima,
 – ne postoji plan higijene za specifičan 
pogon,
 – ne postoji nadzor sa kontrolnom 
listom i
 – odgovornost za održavanje higijene 
nije uspostavljena.
Hemijska sredstva koja se koriste 
za čišćenje i pranje treba čuvati na 
obezbeđenom mestu kako ne bi 
predstavljala opasnost za upotrebljivost 
hrane i zdravlje ljudi. Opremu za čišćenje 
čuvati u zasebnoj prostoriji koju treba 
redovno čistiti, prati i dezinfikovati, da 
ne bi postala izvor unakrsnog zagađenja. 
Pojedinu opremu za čišćenje treba 
koristiti samo u određenim prostorijama, 
radi sprečavanja širenja kontaminacije. 
Obeležavanje opreme bojama jedan 
je od najjednostavnijih načina kojim 
se obezbeđuje dobra kontrola nad 
namenom i lokacijom određene opreme. 
Uspeh čišćenja biće umanjen ukoliko 
se površine prostorija i opreme ne 
održavaju u ispravnom stanju, odnosno 
ako su istrošene, oštećene ili porozne.
DEZINFEKCIJA U KLANICAMA
U klanice se svakodnevno, preko 
životinja koje dolaze na klanje, kao i 
preko radnika, potencijalno unosi veliki 
broj različitih vrsta mikroorganizama. 
Pojedini tehnološki procesi u proizvodnji 
u klanicama su koncipirani tako da 
u pojedinim fazama delimično mogu 
uticati na eliminaciju i redukciju 
eventualno prisutnih mikroorganizama 
u mesu (visoke i niske temperature, 
procesi salamurenja, soljenja i dimljenja 
proizvoda). Medjutim i pored toga, 
neophodno je svakodnevno sprovodjenje 
postupka dezinfekcije u proizvodnom 
pogonu (Gun i sar., 2003).
Dezinfekcija pribora, opreme, radnih 
površina i sanitarnih prostorija u svim 
objektima u kojima se priprema i proizvodi 
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hrana,  mora se sprovoditi svakodnevno 
(FAO, 1985). Dezinfekciju su obavezni da 
sprovode korisnici površina, prostorija ili 
objekata, kao kontinuirani svakodnevni 
proces. Oprema i površine koje dolaze u 
dodir sa hranom, nejestivim sporednim 
proizvodima i otpadom, treba da budu od 
materijala koji omogućava dezinfekciju. 
Takođe, važno je i da su površine u 
zadovoljavajućem stanju, odnosno 
neoštećene. Površine koje su hrapave, 
zagrebane ili naprsle, korodirani delovi 
i teško dostupna mesta (mrtvi uglovi) 
teško je očistiti i dezinfikovati i na tim 
mestima se stiču optimalni uslovi za 
stvaranje i razvoj biofilma. Biofilm for-
miraju bakterije koje se zadržavaju na 
čvrstim i vlažnim površinama i na tim 
mestima formiraju mikrokolonije. Bio-
film je zapravo mešavina mikroorgani-
zama, komponenti hrane i egzopolisaha-
rida (EPS), supstanci koje proizvode mi-
kroorganizmi koji su se vezali za čvrste 
površine (Janković i sar., 2009).
Za dezinfekciju treba koristiti sred-
stvo koje će u koncentraciji i vremenu 
ekspozicije preporučene od strane pro-
izvođača uništiti mikroorganizme even-
tualno prisutne u pogonu. Zahtevi koje 
mora da ispuni dezinficijens, da bi mo-
gao da se koristi u pogonima za proiz-
vodnju namirnica, su:
 – širok spektar delovanja protiv 
različitih mikroorganizama,
 – malo slabljenje dejstva usled prisust-
va ostataka nečistoće,
 – konstantan sastav i
 – da nije štetan za materijale na koje se 
primenjuje.
Hlorni preparati nalaze veliku prime-
nu u mesnoj industriji, ali mogu pred-
stavljati potencijalni rizik za zdravlje 
potrošača, ukoliko se ne koriste po uput-
stvima. Hlorni preparati bolje deluju pri 
nižim pH vrednostima i tada ispoljava-
ju virucidno, baktericidno i sporocidno 
dejstvo. Nedostatak hlornih preparata je 
što organska materija smanjuje njihovu 
dezinfekcionu moć, dok prisustvo baza 
neutrališe njihov učinak. Ako se povi-
si temepratura za 10˚C, povećava se efi-
kasnost hlora za 60% − 65%. U slabo baz-
nim sredinama, mikrobiocidno dejstvo 
hlora se povećava. Optimalni pH sredi-
ne za dejstvo hlornih preparata kreće se 
između 6 i 8 (Walia i sar., 2017; Gosling 
i sar., 2017).
Kvarternarna amonijumova jedinjen-
ja često se koriste za dezinfekciju u po-
gonima prehrambene industrije. Ova 
jedinjenja imaju jako izražena bakteri-
cidna svojstva, vrlo slab miris, veliku sta-
bilnost, manje su osetljiva na prisust-
vo organskih materija od hlornih pre-
parata, ne izazivaju koroziju i slabo su 
toksična. Kvaternarna amonijumova je-
dinjenja dobro uništavaju mikrokoke i 
termorezistentne bakterije, a nešto sla-
bije koliformne bakterije i gram-negativ-
ne psihrofile (Walia i sar., 2017). 
Sam postupak dezinfekcije sastoji se 
iz nekoliko faza:
 – nanošenje dezinfekcionog rastvora,
 – temeljno ispiranje vodom i 
 – kontrola sprovedene dezinfekcije 
(mikrobiološko testiranje – korišćenje 
mikrobioloških testova ili brzih 
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testova za proveru o efikasnosti 
postupaka sanitacije).
Najčešći propusti prilikom 
dezinfekcije su:
 – nedovoljno prethodno mehaničko 
čišćenje i sanitarno pranje (posledica: 
smanjivanje efekta dezinfekcije),
 – upotreba neodgovarajućeg 
dezificijensa (posledica: nedovoljna 
aktivnost dezinficijensa, korozija, 
diskoloracija),
 –  neodgovarajuća koncentracija 
dezificijensa (posledica: kod 
visokih koncentracija problem 
rezidua u namirnicama; kod niskih 
koncentracije stvaranje rezistencije),
 – zaostajanje biofilma koji onemogućava 
prodiranje i dejstvo dezificijensa; 
 – propušteno ili nepotpuno obavljeno 
ispiranje dezificijensa (posledica: 
rezidue u namirnicama) i
 – nekorektan način rada (posledica: 
neke površine nisu dezinfikovane).
Pravilno sprovođenje dezinfekcije i 
ispiranje dezinfikovanih površina su in-
tegrisani delovi svake operacije i svake 
faze proizvodnog procesa u klaničnoj in-
dustriji i jedan od veoma bitnih eleme-
nata za bezbednost hrane (Radenković i 
sar., 2015). 
Problemi, koji nastaju zbog nestručno 
sprovedene dezinfekcije leže u nepoz-
navanju same mere, njenog nestručnog 
sprovođenja, neadekvatnog obrazovan-
ja radnika neposrednih izvršlaca ovih 
poslova kao i nepostojanja standarda za 
procenu uspeha i kontrole dezinfekcije 
(Janković sar., 2012; Naglić, 2005). 
DEZINSEKCIJA U KLANICAMA
Kontrola insekata u klanicama je je-
dan od suštinskih preduslova za inte-
grisani pristup zdravstvene bezbednosti 
hrane. Subjekti u prozvodnji hrane odgo-
vorni su za suzbijanje insekata. Projekat, 
izgradnja, lokacija i veličina objekta u 
kome se posluje hranom moraju biti takvi 
da omogućavaju dobru higijensku prak-
su pri rukovanju hranom, uključujući 
zaštitu od kontaminacije i ulaska inseka-
ta. Insekti koji ulaze u objekte značajan 
su mogući izvor mikrobiološke i fizičke 
opasnosti (jajašaca i larve insekata). 
Keener (2009) navodi podatak da jedna 
kućna muva može da nosi preko 3.6 
miliona bakterija. 
Neadekvatno sprovedeni programi 
kontrole i eradikacije insekata i 
nepažljivo skladištenje i upotreba 
insekticida mogu takođe uzrokovati 
hemijske opasnosti, pa je zato neophodno 
uspostaviti postupke kojima se takav 
rizik može svesti na najmanju moguću 
meru. Uporne pojave insekata ukazuju 
na ozbiljne higijenske i druge propuste 
(neodgovarajuće čišćenje i održavanje). 
Potrebno je osigurati odgovarajuće 
uslove za privremeno skladištenje, kao i 
za zbrinjavanje nejestivih nusproizvoda i 
ostalog otpada.  
Uspešna kontrola insekata u 
klanicama treba da se zasniva na 
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integrisanom, sveobuhvatnom pristupu 
koji potencira preventivne mere kroz 
primenu dobrih higijenskih, sanitarnih 
ili proizvodnih praksi (Veljić i Rajković, 
2012; Bogdanović i Stanković 2011 ).
Najčešće preventivne mere koje se 
primenjuju u cilju sprečavanja ulaska 
insekata u proizvodni objekat su kontrola 
spoljašnjih prozora, vrata i drugih otvora 
i njihovo opremanje zaštitnim mrežama 
trakama ili paravanima. Na ulazima 
mogu da se postave i svetlosni uređaji 
za privlačenje i uništavanje insekata ili 
“Insect-O-cutor”-i, ali treba voditi računa 
da se ovi uređaji nikad ne postavljaju 
iznad gotovih proizvoda, pakerica i 
druge osetljive opreme (postavljaju se u 
onim delovima proizvodnih objekata koji 
su manje osvetljeni i bez direktnog jakog 
svetla).
U cilju kontrole i eradikacije insekata 
mogu se koristiti sledeće metode:
1. Mehaničke metode, koje 
podrazumevaju upotrebu:
 – lepljivih traka,
 – lepljivih klopki za gmižuće insekte 
(sa samolepljivim papirom, nekim 
hemijskih jedinjenjenja ili feromonima),
 – gelova,
 – inertne prašine (silicijum gel i 
dijatomejska zemlja koji isušuju insekte).
2. Fizičke metode, u koje spada upotreba:
 – insektokutora (za leteće insekte, 
mora se postaviti dalje od oblasti u kojoj 
se rukuje sa hranom),
 – ultrazvuka i
 – niske temperature.
3. Autocidalna kontrola insekata 
podrazumeva: 
 – prekidanje reproduktivnog ciklusa 
oslobađanjem sterilnih mužjaka ili 
genetski modifikovanih insekata.
4. Bihejvioralna kontrola:
 – Kontrola ponašanja koja obuhvata 
primenu hemijskih atraktanata koji 
privlače insekte u zamku – klopku ili 
prekidaju i ometaju razvojni ciklus 
insekata.
Ako sve prethodno navedene meto-
de i mere nisu dale rezultate neophod-
no je uraditi dezinsekciju klanice upot-
rebom nekog hemijskog dezinsekcio-
nog sredstva (Vodič za dobru higijens-
ku praksu i primjenu načela HACCP-a u 
industriji mesa, 2012). Pri sprovođenju 
dezinsekcije neophodno je primeni-
ti odgovarajuće mere opreza i striktno 
poštovati uputstva proizvođača. Insek-
ticidi koji se koriste u industriji hrane 
moraju da budu odobreni za tu svrhu i 
ne smeju da se primenjuju tokom rad-
nog vremena, odnosno u vreme aktiv-
nih radnih operacija. Tretman hemijs-
kim preparatima se vrši nakon završene 
radne smene, tokom vikenda ili u dru-
gim prilikama kada je proizvodni obje-
kat zatvoren. Pre upotrebe insekticida, 
svi proizvodi i sav izložen materijal mora 
da se pokrije ili ukloni iz oblasti koja se 
tretira. Mogu se koristiti insekticidi bilj-
nog porekla nikotin, rotenon, permetrin 
(Veljić i Rajković, 2012). 
Korektivne mere je potrebno predu-
zeti kada se utvrde propusti u postupci-
ma suzbijanja štetnih insekata ili kada 
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se pojave znaci ili prisutnosti istih, kako 
bi se osiguralo ponovno uspostavljanje 
kontrole. Korektivne mere uključuju:
 – zbrinjavanje proizvoda koji je kon-
taminiran,
 – utvrđivanje uzroka i načina na koji 
je moguće sprečiti pojavu slične konta-
minacije u budućnosti,
 – unaprediti  uputstva i obuku soblja.
DERATIZACIJA U KLANICAMA
Deratizacija je veoma izazovan 
zadatak, a da bi se postigao uspeh, ona 
zahteva stručnost, dobro poznavanja 
biologije ciljnih vrsta i pravi izbor mera 
i postupaka tokom uništavanja glodara u 
određenoj oblasti. Bez obzira na stepen 
higijenskih uslova i građevinsko tehnička 
rešenja, pojedine vrste mišolikih glodara 
ipak su prisutne u objektima (ili njihovoj 
neposrednoj blizini) klanične industrije. 
Kontrola potencijalnih rizika koji mogu 
da budu prouzrokovani od strane 
pojedinih vrsta glodara je jedan od 
važnijih aspekata kontrole bezbednosti 
proizvodnje u klanicama. Glodari 
predstavljaju jednu od najvećih opasnosti 
za bezbednost hrane jer mogu da izazovu 
kontaminaciju kako sirovine, tako i 
gotovih proizvoda i da tako doprinesu 
širenju različitih bolesti koje mogu da 
ugroze zdravlje potrošača. Ove štetočine 
mogu da izazovu, pored mikrobiološke, i 
fizičku ili hemijsku kontaminaciju hrane 
i da na taj način dodatno ugroze zdravlje 
ljudi (Janković i sar., 2015; Bogdanović i 
Stanković, 2011).
U klanicama prisustvo štetnih glodara 
predstavlja rizik zbog mogućnosti 
kontaminacije proizvoda, radnog 
prostora i opreme. Prisustvo štetnih 
glodara doprinosi gubitku poverenja 
potrošača u određenu kompaniju ili 
proizvod, mogućnost da se kompanija 
sudski goni i plaćanje velikih obeštećenja 
u slučaju pojave ozbiljnih zdravstvenih 
problema kod ljudi (Bogdanović i 
Stanković, 2011). U svakom segmentu 
proizvodnog lanca u klaničnoj industriji, 
neophodan je operativan i efikasan 
program kontrole štetnih glodara. 
Subjekti u poslovanju hranom odgovorni 
su za suzbijanje štetočina i uspostavljaju, 
sprovode i održavaju trajni postupak.
Da bi suzbijanje štetnih glodara 
bilo uspešno, samo integrisani pristup 
tj. zajednička primena preventivnih, 
mehaničkih, fizičkih i hemijskih mera 
će dati željene rezultate, dok će svako 
odstupanje rezultirati stvaranjem 
povoljnih uslova za zadržavanje i 
razmnožavanje glodara (Janković i sar., 
2013, Krajcar, 2011; 2002).
 Deratizacija većih objekata 
trebalo bi da se sprovodi po planu i 
programu koji se izrađuje za svaki 
objekat posebno i zapravo je sistematska 
deratizacija u malom. U izradi plana 
i programa potrebno je voditi računa 
i uvažavati sve specifičnosti objekta 
(lokacija, građevinske, tehnološke i 
proizvodne karakteristike) i predvideti 
pokrivanje merama deratizacije svih 
površina u objektu, kao i okolinu objekta 
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(Krajcar, 2011). Zahtevi i mere koji 
se primenjuju kod suzbijanja štetnih 
glodara u klanici su:
1. Pregled objekta – da bi se mogao 
izraditi plan i program deratizacije 
potrebno je prethodno temeljno 
pregledati objekat i neposrednu okolinu 
kako bi se utvrdilo stvarno stanje. Osim 
traženja tragova prisustva štetnih glodara 
(aktivne rupe, izmet, tragovi glodanja) 
registruju se sva kritična mesta koja 
pogoduju ulaženju i zadržavanju glodara 
u ili oko objekta. Pregled sprovode 
izvođači mera deratizacije uz saradnju 
zaposlenih i korisnika objekta.
2. Građevinske mere – preduzimaju 
se sa ciljem da se spreči ulazak, zadrža-
vanje, hranjenje i razmnožavanje gloda-
ra u ili oko objekta. U građevinske mere 
ubrajamo: 
 – pravilnu i kvalitetnu izradu temelja 
objekata,
 – ugradnju vrata s metalnim obrubom,
 – ugradnju zaštitnih mreža na prozore,
 – ugradnju zaštitnih mreža na 
ventilacione i ostale otvore,
 – ugradnju ispravnih sifona i prepreka 
u kanalizacijonom sistemu itd.
Postupke i mere sprečavanja ulaska 
glodara u objekat (RAT-PROOF-SISTEM) 
predlaže izvođač deratizacije (pismeno), 
a sprovodi vlasnik objekta.
3. Higijenske mere – postupci 
pravovremenog i higijenski ispravnog 
uklanjanja i deponovanja otpadaka, kako 
ih glodari ne bi mogli koristiti za hranu, 
skloništa ili stanište. Ove mere imaju 
veliku ulogu u organizovanom suzbijanju, 
jer smanjuju mogućnost izbora hrane, 
a time čine izložene zatrovane mamke 
prihvatljivijim i obratno.
4. Zaposlene treba uputiti u pitanja 
zdravstvene ispravnosti hrane koja 
su povezana sa pojavom glodara, 
naglasiti potrebu poštovanja uputstava 
kao i ažurnog izveštavanja izvođača o 
pojavi štetnih glodara i o neefikasnim 
kontrolnim merama. 
Izvođač koji će vršiti suzbijanje 
glodara treba da ima ovlašćenje za 
sprovođenje delatnosti izdato od 
strane nadležnih ministarstva i izvod iz 
upisnika Sudskog registra za obavljanje 
delatnosti. Rodenticidi moraju biti 
odobreni za nameravanu upotrebu, 
uputstva na etiketi se moraju slediti, 
uključujući zahteve koji se odnose na 
uklanjanje hrane ili prekrivanje opreme 
pre primene navedenih sredstava. Sve 
opasne hemikalije moraju se skladištiti 
u skladu sa (Pravilnik o dozvolama za 
obavljanje delatnosti prometa, odnosno 
dozvolama za korišćenje naročito 
opasnih hemikalija “Sl. glasnik RS”, br. 
94/2010). Iskorenjivanje glodara – ako 
se radi o manjem broju ili o slučajevima 
u kojima rodenticidi predstavljaju 
opasnost od kontaminacije, mogu se, 
u zavisnosti od toga da li su u objektu 
prisutni miševi ili pacovi, koristiti 
lovke (živolovke ili mrtvolovke) i lepak 
(postavlja se u deratizacione kutije). Ako 
je brojnost glodara velika preporučuje 
se sprovođenje deratizacije upotrebom 
mamaka sa rodenticidima, s tim što je 
neophodno izraditi tačan plan postavl-
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janja kutija sa zatrovanim mamcima. 
Plan izlaganja i nadzora mora sadržavati 
skicu objekta sa sledećim podacima:
 – pozicijama za izlaganje mamaka i 
klopki u objektu (proizvodnim pogo-
nima),
 – pozicijama za izlaganje mamaka u ne-
posrednom okruženju i
 – pozicijama za izlaganje mamaka u ka-
nalizacionom sistemu.
Izlaganje, kontrolu i zanavljanje 
mamaca sprovode isključivo edukovani 
radnici ovlašćenog izvođača. Mamci 
se ne smeju postavljati u prostorije 
gde je hrana izložena/neupakovana, a 
uginule glodare treba uklanjati brzo i na 
bezbedan način. 
U cilju uspešnosti deratizacije 
potrebno je utvrditi raspored sprovođenja 
redovnih kontrola. Kontrolna lista 
pomaže pri osiguravanju provere svih 
područja, pruža mogućnost evidentiranja 
pojave glodara, kao i preduzetih mera.
U određenim zadatim vremenskim 
razmacima potrebno je proveriti:
 – moguće puteve ulaska glodara, 
 – moguće izvore hrane, vode i zaklona 
za glodare,
 – znakove pojave glodara, uključujući 
fekalije ili gnezda i
 – mamke na kontrolnim tačkama i 
efikasnost rodenticida.
 Najčešće greške u sprovođenju dera-
tizacije se javljaju usled:
 – nedovoljnog poznavanja terena koji 
se pokriva merama deratizacije,
 – nedovoljnog pokrivanja celog 
interesnog terena i preskakanja 
objekata,
 – obrade samo objekata, a ne i 
pripadajućeg okoline,
 – pogrešnog odabira formulacije 
mamaka i pogrešnog izlaganja 
mamaca,
 – izlaganja nedovoljnih količina 
mamaka i premalog broja 
deratizacionih kutija,
 Greške tokom sprovođenja deratiza-
cije mogu se ispraviti samo ako za vre-
me sprovođenja i po završenoj akciji 
postoji interni i stručni nadzor derati-
zacije (Krajcar, 2011; Janković i sar., 
2013). Tada se većina uočenih grešaka 
može lako ukloniti još u toku akci-
je. Sve ostale greške uočene u završnoj 
analizi uklanjaju se ponavljanjem mera 
u objektu ili u objektima u kojima su 
uočeni propusti.
ZAKLJUČAK
Broj oboljenja ljudi koji se prenose 
hranom u stalnom je porastu. Stoga  se 
u pogonima u kojima se proizvodi hrana 
svakodnevno uspostavlja sve više zahteva 
u cilju postizanja i održavanja higijenskih 
uslova za dobijanje zdravstveno 
bezbednog proizvoda. Sistem analize 
opasnosti i kritičnih kontrolnih tačaka 
HACCP se izdvojio kao najefikasniji stan-
dardizovani pristup kojima se smanjuju 
rizici po bezbednosti hrane. Dezinfekcija, 
deratizacija i dezinsekcija su deo 
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preuslovnih programa jedinstvenog 
sistema HACCP u proizvodnji hrane. Ove 
mere podrazumevaju složene i pažljivo 
planirane celovite postupke uništavanja 
mikroorganizama, insekata i glodara 
i moraju se kontinuirano sprovoditi. 
Ukoliko se ove mere ne sprovode 
programski, umanjuju se njeni očekivani 
efekti, ali i obezvređuje njihov značaj.
LITERATURA
1. Bogdanović V., Stanković B. (2011): Pest control. Improving academia-industry 
links in food safety and quality. Faculty of Agriculture, University of Belgrade, 
Serbia, 1-30.
2. Gun H., Yilmaza A., Turker S., Tanlasia A., Yilmaz H. (2003): Contamination of 
bovine carcasses and abattoir environment by Escherichia coli O157:H7 in Istanbul. 
J Food Microbiolgy, 84 (3): 339−4.
3. Gosling RJ, Mawhinney I, Vaughan K, Davies RH, Smith RP. (2017): Efficacy of 
disinfectants and detergents intended for a pig farm environment where Salmonella is 
present. Veterinary Microbiology, 204:46–53.
4. FAO/WHO (2009): Codex Alimentarius - Food hygiene. Basic texts Fourth 
edition. http://www.fao.org/docrep/012/a1552e/a1552e00.pdf
5. FAO/WHO (1993): Codex Alimentarius: Food hazadrd guidelines for application 
of HACCP system.
6. FAO (1985): Slaughterhouse cleaning and sanitation, http://www.fao.org/
docrep/003/x6557e/X6557E01.htm
7. FAO., corporate document repository. Meat processing hygiene. http://www.fao.
org/docrep/010/ai407e/AI407E25.htm
8. Janković Lj., Radenković- Damnjanović B., Teodorović R., Đorđević M., Pintarić 
Š (2013): Propusti koji utiču na efikasnost deratizacije. XXIV savetovanje dezin-
fekcija, dezinsekcija i deratizacija u zaštiti zdravlja ljudi i životinja sa međunaro-
dnim učešćem, Zbornik radova,  177–189.
9. Janković Lj., Radenković-Damnjanović B., Vučinić M., Teodorović R., Đorđević 
M. (2009): Biofilm-opasnost u proizvodnji hrane. XX Savetovanja dezinfekcija, de-
zinsekcija i deratizacija u zaštiti zdravlja ljudi i životinja sa međunarodnim uče-
šćem, Zbornik radova, 127–133.
10. Janković Lj., Radenković - Damnjanović B., Teodorović R., Đorđević M., Pintarić 
Š. (2015). Deratizacija klanica. XXVI savetovanje dezinfekcija, dezinsekcija i 
deratizacija u zaštiti zdravlja ljudi i životinja sa međunarodnim učešćem, Zbornik 
radova, Novi Bečej, 183–190.
11. Janković Lj., Radenković-Damnjanović B., Karabasil N., Mirilović M., Marić S. 
(2012): Investigations of influence of disinfection procedures on hygiene in private 
slaughterhouse. Veterinarski glasnik, 66: 3–4, 219–231.
Ветеринарски журнал Републике Српске
Veterinary Journal of Republic of Srpska (Бања Лука-Banja Luka), Вол/Vol.XVIII, Бр/No.1, 182‒206, 2018
Lj. Janković i sar.:
Sprovođenje mera dezinfekcije, dezinsekcije i deratizacije u klanicama
193
12. Keener K. (2009): A pest control program. Safe food guidelines for small meat and 
poultry processors. (FS-22-W): https://www.extension.purdue.edu/extmedia/fs/
fs-22-w.pdf
13. Krajcar D. (2011): Provedba deratizacijskih postupaka – integralni pristup. Hrvatski 
časopis za javno zdravstvo,7: 1–25.
14. Krajcar D. (2002): Praktična provedba deratizacije. Zbornik radova DDD Trajne 
edukacije „Glodavci i ptice“, Korunić d.o.o. Zagreb, 43–53.
15. Naglić T, Hajsig D. (2005): Dezinfekcija – osnova biosigurnosti. Praxis veterina-
ria, 3: 205−14.
16. Makiya IK, Rotondaro RG. (2002): Integração entre os sistemas GMP /HACCP /
ISSO 9000 nas indústrias de alimentos. Revista Hygiene Alimentarius, 16 (99): 
46–50.
17. Pravilnik o dozvolama za obavljanje delatnosti prometa, odnosno dozvolama za 
korišćenje naročito opasnih hemikalija (“Sl. glasnik RS”, br. 94/2010)
18. Small A., James C., James S., Davies R., Howell M., Hutchison M., Buncic S. 
(2007a): Construction, management and cleanliness of red meat abattoir lairages in 
the UK. Meat Science, 75: 523–532.
19. Radenković - Damnjanović B., Janković Lj., Vučinić Marijana., Đorđević M. 
(2015): Rizik primene biocida za životinje i ljude. XXVI savetovanje dezinfekcija, 
dezinsekcija i deratizacija u zaštiti zdravlja ljudi i životinja sa međunarodnim 
učešćem, Zbornik radova, 67–75.
20. Veljić Z., Rajković M. (2012): Propusti u sprovođenju DDD mera i njihov uticaj 
na efikasnost HACCP koncepta. XXIII savetovanje, dezinfekcija, dezinsekcija i 
deratizacija – jedan svet jedno zdravlje - sa međunarodnim učešćem, Zbornik 
radova, 189–197.
21. Vodič za dobru higijensku praksu i primjenu načela HACCP-a u industriji mesa. 
http://www.svijet-kvalitete.com/images/Web2012/Dokumenti/Vodic_
22. Walia K., Argüello H., Lynch H., Grant J., Leonard FC., Lawlor PG., Gardiner 
GE., Duffy G. (2017): The efficacy of different cleaning and disinfection procedures 
to reduce Salmonella and Enterobacteriaceae in the lairage environment of a pig 
abattoir. International Journal Food Microbiology, 4: 246:64–71. 
23. WHO (1989): Health survellance and menagement procedures for food handling 
personnel: report of WHO Consultation. Geneva, World Health Organization 
(WHO) Technical reports serie 785.
Рад примљен: 20.7.2017.
Рад одобрен: 03.5.2018.
Ветеринарски журнал Републике Српске
Veterinary Journal of Republic of Srpska (Бања Лука-Banja Luka), Вол/Vol.XVIII, Бр/No.1, 182‒206, 2018
Lj. Jankovići et all:
Application of measures of disinfecton, disinsecton and rodent control in slaughterhouses
194
DOI: 10.7251/VETJ1801182J             UDK: 637.512/.513:614.44/.48 
Rewiev scientific article
APPLICATION OF MEASURES OF DISINFECTON, DISINSECTON 
AND RODENT CONTROL IN SLAUGHTERHOUSES
Ljiljana JANKOVIĆ1*, Radislava TEODOROVIĆ1, Milutin ĐORĐEVIĆ1,                     
Marijana VUČINIĆ1, Katarina NENADOVIĆ1
1 Dr. Ljiljana Janković Associate Professor, Dr. Radislava Teodorović Full Professor, Dr. 
Milutin Đorđević Full Professor, Dr. Marijana Vučinić Full Professor, Dr. Katarina 
Nenadović Assistant Professor, Department Animal hygiene, Faculty of Veterinary 
Medicine, University of Belgrade, Belgrade, Serbia. 
* Corresponding author: lili@vet.bg.ac.rs
Abstract: The responsibility of all food business operators is the prevention of 
conditions that can lead to the development and spread of foodborne diseases. 
Hazard Analysis and Critical Control Points HACCP (Hazard Analysis Critical 
Control Point) has been identified as the most effective standardized approach that 
reduces the risks of foodborne diseases and is therefore accepted by FAO (Food 
and Agriculture Organization) and WHO (World Health Organization). Disinfection, 
disinsection and deratization (DDD) is just one of the prerequisite programmes in 
the application of the HACCP system in the food industry. By implementing these 
measures, manufacturers are closer to their ultimate goal which is a safe product 
of high quality. Measures of disinfection, disinsection and deratization are carried 
out continuously and involve complex, carefully planned and complete procedures 
for destruction of microorganisms, insects and rodents. These measures require a 
combination of preventive and curative measures and they must be implemented 
in order to achieve the expected effects. Companies that implement DDD measures 
must have trained staff who understand the principles of HACCP and know how to 
apply these measures in a way that will not pose a risk to the end consumer.
Key words: disinfection, disinsection, deratization, slaughterhouse
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INTRODUCTION
The emergence of foodborne diseases 
can endanger not only the health of 
consumers, but also trade and tourism 
and lead to economic losses. The 
responsibility of the management of all 
food business operators is the prevention 
of conditions that can lead to the 
development and spread of foodborne 
diseases. Experiences of a large number of 
developed countries on the suppression 
and prevention of foodborne diseases 
indicate the importance of preventive 
action on hazards that can cause health 
problems in humans. The current volume 
of food trade calls for the establishment 
of a standardized approach to food safety 
around the world in order to assess 
whether a particular product carries 
the risk to health and to determine the 
level of that risk (Makiya and Rotondaro 
2002). Hazard Analysis and Critical 
Control Points HACCP (Hazard Analysis 
Critical Control Point) has been identified 
as the most effective standardized 
approach that reduces the risks of 
foodborne diseases and is therefore 
accepted by FAO (Food and Agriculture 
Organization) and WHO (World Health 
Organization). Disinfection, disinsection 
and deratization (DDD) are just one of 
the prerequisite programmes in the 
application of the HACCP system in the 
food industry. DDD measures represent 
a unique entity that was created with 
the aim to combine efforts to protect the 
health of people, animals and material 
goods by specific measures. Disinfection, 
disinsection and deratization measures 
must be carried out continuously and 
include complex, carefully planned 
and comprehensive procedures for 
the destruction of microorganisms, 
insects and rodents. These measures 
require a combination of preventive 
and curative measures and they must 
be systematically implemented in order 
to achieve the expected effects. Bearing 
in mind the problems encountered 
in the production and processing of 
foods, as well as in the storage, it must 
be emphasized that the mentioned 
DDD measures must be considered as 
part of the entire sanitation process, 
and not as individual operations. DDD 
measures are integral parts of every 
food production and therefore must 
be integrated as prerequisites in each 
HACCP plan. The best way to achieve 
all the goals set for obtaining healthy 
food is to set sanitation processes as 
sub-processes with their own critical 
control points and their own monitoring 
and control procedures (FAO / WHO, 
2009). A company that most often as 
a contractor performs DDD measures 
must have staff who understand the 
principles of HACCP and knows how to 
apply DDD measures in a way without 
any risk to the end consumer.
In order to ensure the success 
of all measures aimed at obtaining 
healthy food, it is very important that 
the construction of the facility and 
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equipment meets all the veterinary 
and sanitary requirements and the 
construction-technical conditions 
prescribed by the regulations.
During the implementation of 
mandatory DDD measures for each type 
of facility and in each procedure, the 
contractor is obliged to:
1. Inspect the area and space.
2. Create the necessary documentation,
3. Make a plan for the implementation of 
mandatory DDD measures with proper 
content and
4. Make an assessment of the performed 
DDD measures.
PLAN FOR CLEANING AND SANITARY WASHING AND ITS 
IMPLEMENTATION IN SLAUGHTERHOUSES
In the planning phase of a 
slaughterhouse construction, it is 
mandatory to consider cleaning and 
sanitation processes that are integrated in 
the process of slaughtering and handling 
meat (Small et al., 2007a). The established 
plan of mechanical cleaning and sanitary 
washing ensures an adequate level of 
cleanliness of all parts of the building 
as well as cleaning equipment itself. For 
each facility a sanitary procedure plan 
is made individually, depending on the 
capacity of the building, the technical 
characteristics and the type of production 
(Guide to Good Hygiene Practice and 
the Application of the HACCP Principle 
in Meat Industry, 2012). The plan 
should be regularly and fundamentally 
implemented and documented on 
demand in order to establish the success 
and justification of the implemented 
procedures. If it is cleaned during work, 
it is necessary to protect the food from 
possible contamination. Employees 
must take care of personal hygiene. The 
hygiene plan should for each production 
segment and part of the equipment 
should contain the details of:
 – hygienic requirements,
 – responsible persons,
 – preparations to be used,
 – procedures and instructions,
 – frequency of washing and disinfection 
and
 – monitoring of procedures and 
corrective DDD measures.
Removing impurities from 
disinfecting surfaces is a prerequisite for 
successful disinfection, and therefore 
pre-disinfection, mechanical cleaning 
and sanitary washing should be carried 
out thoroughly and conscientiously. 
Mechanical cleaning and sanitary 
washing in slaughterhouses implies that 
after the completed production process 
loose dirt and food particles must be 
removed from all tools, accessories 
and surfaces. The goal of sanitation 
is to remove impurity invisible to the 
naked eye-organic matter (blood, fat) 
or inorganic matter (rust, scale) and 
thereby create better conditions for 
the disinfectant. For the successful 
implementation of sanitary washing, the 
water temperature, operating time of 
the washing agent, and water hardness 
are of great importance (Walia et al., 
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2017). Washing control is performed by 
visual inspection - by observing residual 
mechanical impurities after washing. 
Whether the pre-disinfection steps 
have been successfully performed is 
based on a continuous film of water that 
completely covers a certain surface, i.e. 
when its continuity is nowhere broken 
by residues of grease or protein. Only 
by fully achieving this goal it can be 
considered that cleaning and washing 
was effective. Sanitary agents which 
react with water at lower temperatures 
should be used as this prevents excessive 
evaporation, condensation and growth of 
the mildew (Veljić and Rajković, 2012).
The mechanical cleaning and 
sanitation washing process consists of 
the following phases:
1. preparatory cleaning (brushing, 
scraping, wiping and removing 
impurities and food residues with 
rinsing with water),
2. sanitary washing (using surfactants 
to improve surface wetting properties 
and sequesters to improve the 
dissolution of any residual inorganic 
impurities from the surface as well 
as to prevent the formation of scale 
on the surface)
3. rinsing with water to remove 
detergent, uncleaned detergent and 
food residues.
Mistakes in hygiene procedures are:
 – inadequate procedures during work,
 – the water temperature is not high 
enough (higher temperatures are 
more efficient but they can cause 
condensation or coagulation of 
proteins on surfaces, which makes 
cleaning difficult)
 – cleaning techniques or tools are not 
adapted to the conditions,
 – there is no hygiene plan for a specific 
drive,
 – there is no
 – responsibility for maintaining 
hygiene has not been established.
Chemicals used for cleaning and 
washing should be kept in a secure 
place so that they do not pose a risk 
to the usability of food and human 
health. Cleaning equipment should be 
kept in a separate room, which should 
be regularly cleaned, monitored and 
disinfected, so as not to become a source 
of cross-contamination. Some cleaning 
equipment should be used only in 
certain rooms to prevent the spread of 
contamination. Coloring equipment is 
one of the simplest ways to ensure good 
control over the purpose and location of 
certain equipment. The success of the 
cleaning will be reduced if the surface 
of the rooms and equipment is not 
maintained in the proper condition, or if 
they are worn, damaged or porous.
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DISINFECTION IN SLAUGHTERHOUSES
In slaughterhouses, a large number 
of different types of microorganisms are 
introduced through animals brought to 
slaughter, as well as through workers. 
Some technological processes in 
slaughterhouse production are designed 
in such a way that they can partially 
influence the elimination and reduction 
of possibly present microorganisms in 
the meat (high and low temperatures, 
salamurian, salting and smoking 
processes) However, it is necessary to 
implement the disinfection process in 
the production plant on a daily basis 
(Gun et al., 2003).
Disinfection of accessories, 
equipment, work surfaces and sanitary 
facilities in all facilities where food is 
prepared and manufactured must be 
carried out daily (FAO, 1985) Disinfection 
should be done as a continuous daily 
process by those who use surfaces, 
premises or facilities. Equipment and 
surfaces that come in contact with 
food should be made of disinfectant 
material. Also, it is important that the 
surfaces are in a satisfactory condition, 
ie undamaged. Surfaces that are rough, 
scratched or crushed, corroded parts 
and hard-to-reach spots (dead corners) 
are difficult to clean and disinfect, and 
these places have the optimal conditions 
for the creation and development 
of biofilm. Biofilm is formed when 
microorganisms attached to solid and 
damp surfaces form microcolonies. 
Biofilm is actually a mixture of 
microorganisms, food components, and 
exopolysaccharide (EPS) substances 
produced by microorganisms attached 
to solid surfaces (Janković et al., 
2009). Disinfectants, that will in the 
concentration and exposure time 
recommended by the manufacturer 
destroy the microorganisms possibly 
present in the plant, should be used. 
The requirements that must be met 
by disinfectants to be used in food 
production facilities are:
 – a wide range of actions against various 
microorganisms,
 – slight weakening of the effect due to 
the presence of impurities,
 – constant composition and
 – that it is not harmful to the materials 
to which it is applied.   
Chlorinated preparations are found 
to be highly applicable in the meat 
industry, but may pose a potential health 
risk to consumers if they are not used 
in accordance with the instructions. 
They work better at lower pH and 
then exhibit virucidal, bactericidal and 
sporocidal effects. The lack of chlorine 
preparations is that organic matter 
reduces their disinfecting power, while 
the presence of bases neutralizes their 
effect. If the temperature is increased 
by 10˚C, the chlorine efficiency 
increases by 60% -65%. In base-poor 
environments, the microbiocidal effect 
of chlorine increases. The optimum pH 
of the medium for the action of chlorine 
preparations ranges between 6 and 8 
(Walia et al., 2017; Gosling et al., 2017).
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Quaternary ammonium compounds 
are often used for disinfection in the 
food industry. These compounds have 
very pronounced bactericidal properties, 
very low odor, high stability, less 
susceptible to the presence of organic 
substances than chlorine preparations, 
do not cause corrosion and are 
poorly toxic. Quaternary ammonium 
compounds destroy micrococcus and 
thermoresistant bacteria well, and 
somewhat weaker coliform bacteria and 
gram-negative psychrophiles (Walia et 
al., 2017).
The disinfection process  consists of 
several stages:
 – application of disinfectant ,
 – basic rinsing with water and
 – control of the conducted disinfection 
(microbiological testing – use of 
microbiological tests or fast tests 
for checking the effectiveness of 
sanitation procedures).
The most common failures during 
disinfection are:
 – insufficient previous mechanical 
cleaning and sanitary washing 
(consequence: reduction of the effect 
of disinfection),
 – the use of an inappropriate 
disinfectant (consequence: 
insufficient activity of disinfectants, 
corrosion, discoloration),
 – inadequate concentrations of the 
disinfectant (consequence-:in high 
concentration the residue problem 
in food; in low concetration the 
formation of resistance
 – biofilm remains which prevent 
penetration and the effect of the 
disinfectant;
 – missing or incomplete rinsing of the 
disinfectant (consequence: residue in 
foods)
 – incorrect operation (as a result: some 
surfaces are not disinfected).
Proper implementation of disinfection 
and rinsing of disinfected surfaces are 
constituent parts of each operation and 
each stage of the production process 
in the slaughter industry and one 
of the most important elements for 
food safety (Radenković et al., 2015). 
Problems arising from unprofessionally 
conducted disinfection are caused by the 
ignorance of the measure, its ineffective 
implementation, inadequate education 
of direct performers of these jobs, as well 
as the lack of standards for assessing 
the success and control of disinfection 
(Janković et al., 2012; Naglić, 2005).
DISINSECTION IN SLAUGHTERHOUSES
Insect control in slaughterhouses 
is one of the essential prerequisites for 
an integrated approach to health and 
food safety. The design, construction, 
location and size of the food facility 
must be such as to enable good hygienic 
practice in handling food including 
protection against insect contamination 
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and insect entry points. Insects entering 
the facilities are a significant source of 
microbiological and physical hazards 
(eggs and larvae). Keener (2009) states 
that a housefly can carry over 3.6 million 
bacteria. Inadequately implemented 
insect control and eradication programs, 
as well as careless storage and use of 
insecticides can also cause chemical 
hazards, so it is imperative to establish 
procedures to minimize such risk. 
Persistent insect phenomena indicate 
serious hygiene and other failures 
(inadequate cleaning and maintenance). 
It is necessary to ensure adequate 
conditions for temporary storage and 
the disposal of inedible by-products 
and other waste. Successful control of 
insects in slaughterhouses should be 
based on an integrated, comprehensive 
approach that promotes preventive 
measures through the application of 
good hygiene, sanitary or production 
practices (Veljić and Rajković, 2012, 
Bogdanović and Stanković 2011). The 
most common preventive measures 
applied in order to prevent the insect 
entry into the production facility are : to 
control the exterior windows, doors and 
other openings and to equip them with 
mesh tape or strips.Insect light traps or 
“Insect-O-cutor” may be installed at the 
entrances, but it must be ensured that 
these devices are never placed above 
finished products, packers and other 
sensitive equipment (they are placed in 
those parts of production facilities that 
are less illuminated and without direct 
strong light).
In order to control and eradicate 
insects, the following methods can be 
used:
1. Mechanical methods, which involve 
the use of:
 – sticky tape,
 – sticky traps for crawling insect (with 
self-adhesive paper, some chemical 
compounds or pheromones),
 – gels,
 – inert dust (silicon gel and 
diatomaceous earth that dries 
insects). 
2. Physical methods, which include the 
use of:
 – insectocutors (for flying insects, it 
must be placed away from the area 
where it is handled with food),
 – ultrasound and
 – low temperatures.
3. Autocidal control of the insect means:
 – interruption of the reproductive cycle 
by the release of sterile males or 
genetically modified insects.
4. Behavioral control:
 – Behavior control involving the use 
of chemical attractants that attract 
insects into trap or interrupt and 
interfere with the development cycle 
of insects.
If all of the above methods and 
measures have not been successful it 
is necessary to do the disinfection of 
the slaughterhouse using a chemical 
disinfectant (Good Hygiene Practice 
Guide and HACCP Meat Industry 
Approach, 2012). When performing 
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disinfection, it is necessary to apply the 
appropriate precautionary measures 
and strictly respect the manufacturer’s 
instructions. Insecticides used in the 
food industry must be approved for this 
purpose and should not be used during 
working hours or during active work 
operations. Treatment with chemical 
preparations is carried out after the end 
of the work shift, during the weekend or 
on other occasions when the production 
facility is closed. Before using 
insecticides, all products and all exposed 
material must be covered or removed 
from the area being treated. Insecticides 
of plant origin such as nicotine, rotenone, 
permethrin (Veljić and Rajković, 2012) 
can be used. Corrective measures need 
to be taken when defects in procedures 
are identified or when the presence of 
insects is noticed. Corrective measures 
include:
 – disposal of the product that is 
contaminated,
 – determining the causes and ways in 
which it is possible to prevent the 
occurrence of similar contamination 
in the future,
 – to improve the instructions and 
training of staff.
DERATIZATION IN SLAUGHTERHOUSES
Deratization is a very challenging 
task, and in order to achieve success, 
it requires expertise, good knowledge 
the target species biology and the right 
choice of measures and procedures 
during the destruction of the rodents 
in a particular area. Regardless of the 
degree of hygienic conditions and 
building technical solutions, certain 
types of mice are nevertheless present 
in the facilities (or their immediate 
vicinity) of the slaughter industry. 
Control of potential risks that may be 
caused by certain types of rodents is 
one of the most important aspects of 
controlling the safety of production in 
slaughterhouses. Rodents are one of 
the greatest dangers for food safety, as 
they can cause contamination of both 
raw materials and finished products, and 
thus contribute to the spread of various 
diseases that can endanger the health 
of consumers. These pests can cause 
microbiological and physical or chemical 
contamination of food, and thus further 
jeopardize human health (Janković et al., 
2015; Bogdanović and Stanković, 2011).
In slaughterhouses, the presence 
of harmful rodents is a risk due to the 
possibility of contamination of products, 
work space and equipment. The presence 
of rodents contributes to the loss of 
consumers’ confidence in a particular 
company or product, the possibility for 
the company to be prosecutde and to 
pay large damages in the event of serious 
health problems in people (Bogdanović 
i Stankovic, 2011). An operational 
and effective program of controlling 
rodents is necessary in every segment 
of the production chain. Food business 
operators are responsible for the control 
of pests and they have to establish, 
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implement and maintain a permanent 
procedure. Rodent suppresion can be 
successful only by using an integrated 
approach, ie, the joint application of 
preventive, mechanical, physical and 
chemical measures will yield the desired 
results, while any deviation will result 
in the creation of favorable conditions 
for the retention and reproduction of 
rodents (Janković et al., 2013, Krajcar, 
2011;)
Deratization of larger facilities should 
be carried out according to the plan and 
program that is being developed for each 
facility separately. When designing a 
plan, it is necessary to take into account 
and take into account all the specifics 
of the object (location, construction, 
technological and production 
characteristics) and to provide for 
the coverage of all the surfaces of the 
building as well as the environment of 
the building (Krajcar, 2011). Requests 
and measures for combating harmful 
rodents in the slaughterhouse are: 
1. Object inspection - in order to create 
a plan and a program of deratization, it 
is   necessary to thoroughly inspect the 
object and the immediate environment 
to determine the actual condition. Apart 
from looking for traces of rodents (active 
holes, feces, traces of gnawing), all 
critical sites that are suitable for entering 
and retaining rodents in or around the 
facility should be registered. The survey 
is conducted by deratization contractors 
with the       cooperation of employees 
and users of the facility.
2. Construction measures - are 
undertaken with the aim of preventing 
the entry,     retention, feeding and 
reproduction of rodents in or around an 
object. 
The construction measures include:
 – proper and high quality foundation of 
facilities,
 – installation of protective nets on 
ventilation and other openings,
 – installation of correct siphons and 
barriers in the sewerage system, etc.
Procedures and measures to prevent 
the entrance of the crown in the building 
(RAT-PROOF-SISTEM) are proposed by 
the deratization contractor (in written 
form) and are carried out by the owner 
of the facility.
3. Hygienic measures - procedures for 
timely and hygienically correct removal 
and disposal of waste, so that rodents 
can not use them for food, shelter or 
habitat. These measures play a major 
role in organized suppression, as they 
reduce the ability to choose food, and 
thus make the exposed bait boxes more 
acceptable and vice versa.
4. Employees should be informed about 
the issue of health safety related to the 
occurrence of rodents, the need to respect 
the instructions shoul be emphasized, 
as well as the importance of up-to-date 
reporting of the rodents occurrence and 
ineffective control measures.
The contractor who will perform 
the control of rodents should have the 
authority to carry out activities issued 
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by the competent ministries and a copy 
of the register of the Court Register 
for performing activities. Rodenticides 
must be approved for intended use, 
label instructions must be followed, 
including requirements relating to the 
removal of food or equipment overlay 
prior to the application. All hazardous 
chemicals must be stored in accordance 
with the Ordinance on permits for the 
performance of traffic, ie permits for the 
use of particularly hazardous chemicals 
“Official Gazette of RS”, No. 94/2010) 
Rodent exterminaton- If it is a minor 
number or cases where rodenticides 
pose a risk of contamination, depending 
on whether there are mice or rats 
present in the facility, traps or glue 
(placed in deratization boxes ) can 
be used. If the number of rodents 
is high, it is recommended to carry 
out the deratization using baits with 
rodenticides, and it is necessary to make 
a precise plan for placing the boxes with 
the poisoned bait.
 – positions of baits and traps in the 
facility (production plants),
 – positions of traps in the immediate 
environment
 – positioning of traps in the sewer 
system.
Installation, control and replacement 
of  bait are carried out exclusively 
by trained workers of the authorized 
contractor. The bait must not be placed 
in rooms where the food is exposed / 
unpacked, and the dead rodents should 
be removed quickly and safely. 
For the purpose of successful pest 
control, it is necessary to determine 
the schedule for the implementation of 
regular controls. The checklist helps to 
ensure checking of all areas, provides the 
possibility of recording the appearance 
of rodents as well as taken measures.
At certain time intervals it is necessary 
to check:
 – possible ways of entering 
 – possible sources of food, water and 
shelter for rodents,
 – signs of the appearance of rodents, 
including faeces or nests, and
 – baits at checkpoints and rodenticide 
efficacy.
The most common mistakes in the 
implementation of pest control are due 
to:
 – insufficient knowledge of the terrain 
that is covered
 – insufficient coverage of the whole 
field of interest and skipping facilities,
 – processing only objects, and not the 
surrounding environment,
 – the wrong choice of the formulation 
of the bait and the incorrect exposure 
of the bait,
 – exposure of insufficient quantities of 
bait and a lack of pest control boxes,
Mistakes during the implementation 
of pest control can be corrected only if 
during the implementation and after the 
completed action there is an internal 
and professional supervision of the 
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deratization (Krajcar, 2011; Janković 
et al., 2013). In that case most of the 
detected errors can be easily removed 
during the action. All other mistakes 
detected in the final analysis are 
eliminated by repeating measures in the 
facility or in objects where failures are 
detected.
CONCLUSION
The number of people suffering 
from foodborne diseases is constantly 
increasing. Therefore, in factories where 
food is produced every day, more and 
more requirements are established 
in order to achieve and maintain the 
hygienic conditions for obtaining a 
safe product. Hazard Analysis System 
and Critical Control Points HACCP has 
been identified as the most effective 
standardized approach to reducing food 
safety risks. Disinfection, deratization 
and disinsection are part of the 
prerequisite programs of the unique 
HACCP system in food production. These 
measures involve complex and carefully 
planned comprehensive procedures 
for the destruction of microorganisms, 
insects and rodents and must be carried 
out continuously. If these measures are 
not implemented programmatically, its 
expected effects are reduced, and their 
significance is impaired.
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